The Palomar Testbed Interferometer (PTI) is a near-infrared, long-baseline interferometer located at the Palomar Observatory. PTI obtained first fringes in 1995, and has been in routine scientific operations since 1998. PTI was primarily designed as a technology demonstration experiment for the Keck Interferometer, and has been successful in demonstrating 100-uas-class differential astrometry and two-combiner phase referencing. In addition to its engineering development accomplishments, PTI has been extraordinarily scientifically productive, producing more than 25 refereed scientific papers to date. This contribution will provide an update on PTI's operational, technical, and scientific status.
Introduction
The Palomar Testbed Interferometer (PTI) is a near-infrared (K and H-band), long-baseline interferometer located at Palomar Observatory in North San Diego County, California USA. PTI was conceived and designed as a technology development experiment for the Keck Interferometer (KI; Wizinowich 2004), specifically targeting the demonstration of dual-star narrow-angle astrometry, and phase referencing between two adjacent stars (Shao & Colavita 1992) . PTI obtained first fringes in 1995, and published its first peer-reviewed science paper in 1998. PTI has been in routine science operations since mid-1997, and to date has published over 25 peer-reviewed science papers. At the time of this writing, we expect to continue PTI science operations through 2005.
A detailed PTI instrument description can be found in Colavita et al (1999) . Like most optical/near-infrared interferometers, PTI is a direct-detection interferometer, performing delay compensation and beam combination in freespace. PTI performs pairwise combination between three siderostat placements, providing three operational baselines on the order of 100m in length (PTI_NS -110m, PTI_NW -85m, and PTI_SW -87m), making PTI's typical K-band fringe spacings between 4 and 5 milliarcseconds for sources at the zenith. Further, like KI and NPOI, PTI is a phasecoherent, fringe tracking interferometer, resulting in high science data throughput. PTI is unique in that it has dual-star feeds, differential delay lines, and two beam combiners, allowing PTI to simultaneously track fringes on two independent stars. PTI's limiting K-band sensitivity is a K ~ 6.5 for unresolved sources, and K ~ 6 for resolved sources.
Following on from previous PTI status updates by Wallace et al (1998), Lane et al (2000) , and Lane et al (2003) , this contribution will provide an update on PTI's instrumentation, operations, and scientific status, and touch briefly on PTI's future plans.
Instrumentation Update
Driven by the requirements for demonstrating dual-star astrometry, PTI's unique instrumental attributes are dual-star feeds, differential delay lines, and dual beam combiners, allowing it to simultaneously track fringes on two adjacent stars. This capability serves dual-star astrometry by leveraging the atmospheric correlation between adjacent stars to greatly reduce the relative pathlength fluctuations and perform precision differential astrometry; results of these experiments have been separately reported by Shao et al (1999) and Lane (2000) . Over the past two years the principle instrumental upgrade at PTI has been the addition of a phase-referenced fringe scanning mode. In this mode, one (primary) PTI beam combiner is used to track fringes on a target. The second (secondary) beam combiner is used to scan the fringe envelope of the primary target and/or a secondary target. Pathlength corrections from the primary beam combiner are fed to the common delay lines used to delay light to going to both the primary and secondary combiners, thus creating an artificially long coherence time for the secondary combination. This artificially long coherence time on the secondary combiner greatly improves the quality of the fringe envelope measurements; arguments for the improvements resulting from this phase referencing are presented in Lane & Mutterspaugh (2004b, these proceedings).
This fringe-scanning mode can be used to support both double-Fourier narrow-band visibility measurements, and precise ultra-narrow angle astrometry. At the time of this writing PTI has demonstrated 20 microarcsecond-class differential astrometry between two stars in a ~0. Figure 1 ). This capability opens the possibility for a compelling astrometric planet search program for "S-type" planets around components in binary star systems with typical apparent separations of 100s of milliarcseconds -this program will be discussed below.
Supporting the new fringe scanning mode is the addition of a new low-noise fringe camera in the secondary beam combiner. This camera is based on a PICNIC infrared array, and its sensitivity and noise performance is slightly better than the performance we see from our NICMOS-based camera on the primary table. Figure 2 ), and in limited cases to constrain the apparent diameters of these stars. The Navy Prototype Optical Interferometer (NPOI) is conducting a similar survey in optical (see Hutter et al 2004) , and the results of these two surveys will provide complementary databases to support final TPF target selection. In addition to the high degree of computer automation for PTI real-time control, PTI science operations are supported by a mature set of observation planning tools (the getCal planning tool suite -see http://msc.caltech.edu/software/getCal), data pipeline, and a posteriori data calibration tools (see http://msc.caltech.edu/software/wbCalib and http://msc.caltech.edu/software/nbCalib).
Operations Update

Science Update
To date PTI has produced over 25 peer-reviewed scientific publications (a complete listing is available at http://pti.jpl.nasa.gov/publications.html), and over the past two years the PTI Collaboration has been scientifically active, producing a number of compelling new results. Some of the highlights from this reporting period are:
• 
Summary and Future Plans
The PTI Collaboration is justifiably proud of the accomplishments of PTI as a facility and an organization. In addition to demonstrating key technologies for KI development, operations, and analysis, PTI has been extraordinarily scientifically productive. PTI is in its eighth year of normal science operations, and during that period PTI has produced data on nearly 1300 nights. At the time of this writing it is our plan to operate PTI through the 2004 and 2005 observing seasons. Beyond that time we are yet to make a decision as to whether PTI shall continue operating into 2006.
The large dataset that PTI has amassed is a considerable scientific legacy. Because this dataset represents a valuable community resource, the PTI collaboration and the MSC are making plans to make the PTI dataset openly available to the astronomical community. Further details on the availability of PTI data to the general community will be forthcoming.
